INTRODUCTION
Phthalocyanine (Pc) materials have attracted lots of attention for applications in solar cells,1 photodetectors,2 gas sensors, 3 and organic light emitting diodes (OLED) 4 in the past few decades. In solar cell applications, phthalocyanine materials can be either used alone in a Schottky barrier structure5 '6 or used together with other n-type materials in a multilayer structure7. The highest obtainable power conversion efficiency was (3.6 2)% in a multilayer structure under intense AM2 solar irradiation8, while the typical power conversion efficiency of Schottky CuPc has been chosen for the investigation of thickness dependent power conversion efficiency. Thickness of the CuPc layer was varied from 75nm to l5Onm. Cells were illuminated through the ITO contact with 98mW/cm2 AM1 solar irradiation. Figure 3 shows short circuit current density and power conversion efficiency versus CuPc film thickness in ITO/CuPc/Al cells. For cell with thin CuPc film (75nm), the current density is low, 19.4 tA/cm2. It is due to the lack of solar energy absorption leading to less excitons generated. Therefore, less charge carriers are generated by excitons dissociation resulting in low short circuit current density. For 125nm cell, the short circuit current density (21 .OiA/cm2) is larger than that of 75nm cell. It is caused by increased solar energy absorption. Thus, more excitons are generated. This gives rise to more charge carriers generated and an increase in current density. For 1 5Onm cell, the short circuit current density is 2O.3tAJcm2. Compared to the value obtained from 125 nm cell, this value is lower even though more solar energy is absorbed. Loutfy and Sharp'9 reported the relation between photovoltaic action spectra and the illumination direction. They found that the action spectrum matched well with the absorption spectrum when the device was illuminated through the barrier contact. While the photovoltaic spectrum matched to the transmittance spectrum when it was illuminated through the ohmic contact. As we have illuminated the cell through ITO (the ohmic contact), less portion of solar energy can be transmitted to the depletion region in the device. This reduces the amount of excitons generated in the depletion region. Moreover, it is expected that excitons generated outside the depletion region are unlikely to dissociate into charge carriers because of short exciton diffusion length. Therefore In order to optimize cell performance, the barrier at ITO/CuPc contact must be reduced. In other words, ITO work function must be increased. According to our previous work investigating the effects of several ITO treatments on the performance of we have found that the two layer OLED exhibited significant better performance when the ITO substrate was treated with UV-ozone/HC1 treatment. Therefore, we have selected HC1 treatment, the commonly used UVozone treatment, and the combination ofthem in this work. Figure 4 shows the photocurrent-voltage characteristic of ITO 
